Effects of in vitro heat shock on immune cells in diet-induced obese mice.
Obesity has been associated with impaired immune responses and inflammation. The mechanisms underlying these immune disturbances in obesity are not yet clarified. This study investigated the effects of in vitro heat shock (HS) on immune cells from the point of view of thymocyte apoptosis and T-cell mitogen-stimulated splenocyte cytokine production as well as the heat shock protein 70 (HSP70) protein levels in diet-induced obese mice to explore a possible association between the disturbance of T cell immunity and HS response in obesity. Obese mice had increased apoptotic and necrotic thymocytes populations and increased splenocyte cytokine production of both proinflammatory and anti-inflammatory cytokines compared with lean mice. The in vitro HS at 42°C decreased the rate of live cells in thymocytes, and the degree of the decrease was larger in obese mice compared with lean mice. The in vitro HS increased the intracellular and extracellular HSP70 protein levels in thymocytes and splenocytes, while the effects of obesity on the HSP70 protein levels were not obvious. The in vitro HS prior to T cell mitogen stimulation decreased IFN-γ and IL-10 production by mitogen-stimulated splenocytes. This change in cytokine production due to HS was not affected by obesity. The obvious alteration of the HSP70 protein levels and association between cytokine production and the HS response in obesity were not found in this obesity model; however, our results indicate an association between the viability of thymocytes and an altered HS response in obesity and provide evidence that the increase in thymocyte apoptosis and acceleration of thymus involution in obesity could be, in part, due to the alteration of the HS response.